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PHY203

Exam #3
Chapters 8-10
Mon., 5/1/17



1. A runaway train (A) with mass 50,000 kg and traveling at a speed of 35.0 m/s
in the +x-direction runs into a train car (B) with mass 30,000 kg that before the

collision was moving in the opposite direction with a speed of 25.0 m/s. Assume |

the trains stick together after the collision.
a. Write the momenta of each train before the collision in vector notation.
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b.. Find the momentum of the two-train combination after the collision in vector
notation.
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2. A hollow sphere of mass 5.50 kg and radius 1.25 m is spinning about a axis
through the center with an angular speed of 7.50 rad/s. Assume the sphere is
spinning in a clockwise direction as viewed from above.

a. Find the moment of inertia of the sphere.
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c. A frictional force of 8.50 N is applied tangent to the rim of the sphere in a
direction such that the sphere slows down. Find the magnitude of the torque and
the angular acceleration of the sphere.
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d. Find the time it takes for the angular speed of the sphere to change to 2.25
rad/s. b e
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3. A thin rod of mass 2.50 kg and length L=0.750 m is pinned so that it pivots
about its end and is initially at rest in a horizontal direction as shown above. itis
released and swings down, eventually hitting and sticking to the 1.50 kg ball at the
bottom of the swing.

a. Find the moment of inertia of the rod about its pivot point.
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b. Find the change in potential energy of the rod from its initial position until just
before it strikes the ball. Take the initial height of the rod as y=0. (Hint: think
center of mass.)

c. Find the angular speed of the rod at the bottom of its swing, just before it hits
the ball.

d. Find the angular momentum of rod just before it hits the ball and write it in
vector notation. Assume that the z-axis is positive "out of the paper”.
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‘e. Find the angular momentum of rod/ball combination just the collision and write
it in vector notation.

; o _—
S, i o v o e,
oy F B e g et E o T B ]
. ;r [ FEN 4 M i {,.-M‘ ‘ o

Bk %Mf
g. Find the angular speed of the rod/ball combination just as it starts to swing up.
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